The Pseudomonas aeruginosa hemA promoter is regulated by Anr, Dnr, NarL and Integration Host Factor.
Pseudomonas aeruginosa forms most of its heme under anaerobic denitrifying conditions. To study the regulation of the hemA gene, which codes for the first enzyme of heme biosynthesis in P. aeruginosa, a lacZ reporter gene fusion was constructed. Expression of lacZ under the control of the hemA promoter was found to be increased by 2.8-fold under anaerobic conditions in the presence of the alternative electron acceptor nitrate, relative to the level observed under aerobic growth conditions. Anaerobic fermentative growth or the presence of nitrite did not affect the lacZ expression. The genes encoding the oxygen sensor protein Anr, the redox regulator Dnr, the nitrate regulator NarL and the DNA-bending Integration Host Factor (IHF) are all required for the cooperative anaerobic induction of the hemA promoter hemAp (1). Potential binding sites for these regulatory proteins were identified by site-directed mutagenesis of the promoter fused to the reporter gene. The mode of regulation of P. aeruginosa hemA differs significantly from that described for the hemA gene of Escherichia coli K-12.